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69 Space heating apparatus.

A space heating apparatus includes a fuel tank and base
assembly (12), a combustion chassis assembly (60) supported
on the base and supplied with combustion air for igniting and
supporting a flame, and a top cover plate (20). The top cover
plate (20) includes a turret section (24) providing a supporting
surface for an upper cabinet assembly (100) which is pivotally
mounted on the turret. A mantle assembly (30) is diposed in
the cabinet to produce radiant heat and a portion extends
down over the combustion chassis assembly (60). A slidable
lower spill tray (48) and an upper spill tray (22) on the top cover
plate (20) provide ready access for detecting and cleaning ker-
osene spills, and for removing char and other debris.
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Space Heating Apparatus

The present invention is a space heating apparatus
for use in particular with a kerosene heated radiation

heater, \

Kerosene heaters are most commonly used as portable
space heaters. While kerosene is especially suited as a
heating fuel due to its low inflammability relative to
volatile fuels such as petrol, which makes it adaptable to
be stored in the heater over extended periods of time and
transportable, as well as its rea&y availability and low
cost, special precautions must nevertheless be taken in
kerosene heaters, For example, the combustion assembly
of the heater must be able to provide the optimum burning
flame not only for maximum heat generation, but also to
produce only a minimum amount of smoke and other pollutants.,
Since the heater is intended to be portable, and often used
outside, the device must be light and easy to transport,
and provide a minimum danger from‘spilled kerosene igniting.

The present invention is an improved space heating
apparatus, particularly/ﬁggosene fuel, which is highly
efficient, lightweight and portable, and easy to maintain,

It comprises
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(a) a fuel tanmk and base assembly, said fuel tank
having a top opening and an upright wick-supporting cylind-
er extending from said opéning, wherein said cylinder is
hollow for permitting the passage of combustion air From

5 below said tank up through ;éié cylinder and for permitting
char and other debris to exit said apparatus;

(b) a lower spill tray;

(c) means for mounting said lower spill tray to the
underside of said fuel tank and base assembly to be

10 positioned below said upright cylindef for collecting
char and other debris and to permit cumbustion air to
enter said hollow cylinder;

(d) a combustion chassis assembly supported on
said base assembly over said upright cylinder and includ-

15 ing a wick positioned on said cylinder and partially dis-
posed in said fuel tank, a wick height adjusting mechanism
and an automatic extinguisher mechanism for igniting and
supporting a flame;

(e) a top cover plate arranged to fit over

20 said combustion chassis assembly on said fuel tamk and
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base assembly and having a turret section with a first
central opening over said combustion chassis assembly for

receiving a mantle assembly and an upper support surface,

and said plate including an upper spill tray for collect~-
ing char and spilled kerosenej;

(f) a cabinet assembly supported on said turret
section and having a bottom plate with a second central
opening cooperating with said first central opening of
said turret sectiom;

(g) means for pivotally mounting said cabinet
assembly to said top cover plate on the upper support
surface of said turret section; and

(h) a mantle assembly positioned over said combust-
ion chassis assembly and partially disposed in said first
and second 6penings to communicate with said combustion
chassis assembly for receiving said flame,

A preferred form of the invention will now be des-
cribed in greater detail,

In this preferred form, the fuel tank is provided

with a fuel
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tank gauge and a fuel filler plug. The tank has a top

- central opening from which a wick-supporting cylinder

extends upright. The cylinder is hollow to permit
combustion air to enter up through the cylinder and
permit char and other debris to fall down through the
cylinder. A sliding boéfom spill tray is positioned
below the fuel tank under the bottom opening of the
upright cylinder but is mounted to provide air vent
openings to the upright cylinder to permit an updraft of
air to feed the flame. Char and other debris which exit
down through the hollow'cylinder are collected in the
spill tray. The spill tray slides in and out from the
bottom of the fuel tank aséembly for ease of cleaning.
2 compbsite wick, cylindrical in shape, fits
over the upright wick supporting cylinder and has its
lower end immersed in the kerosene. A gasket or packing
of rubber is normally provided@ between the wick and the
top fuel tank opening to prevené the escape of kerosene
fumes and reduce . spillage. The upper end of the wick is
received in the wick adﬁustment device of a combustion
chassis assembly which includes an external knob so that
the operator of the heater may adjust the height of the

wick for optimum heat output and flame. An automatic

" ignitor assembly is also provided, which is connected with

a battery mounted on the base, and which is actuated by an
external switch. By pressing the switch, an ignitor coil

of the ignitor assembly is moved into contact with the
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wick, and at the.same time the battery current is connected
across the ignitor coil to heat the coil and thereby light
the wick. The combustion chassis assembly also includes

an automatic extinguisher assembly which is positioned
over the wick. The ignitor assembl}y is normally opened,
but closes over the wick to extinguish the flame should
the space heater accidentally tip on its side. This is a
known safety device in kerosene space heaters. The entire
combustion chassis éssembly is positioned between the fuel
tank-base and aﬁ upper cover plate.

THe upper plate includes an upéer drip tray which
is formed integral with an upright turret. The upper dfip
tray provides a visible means of detecting kerosene spills
which may have taken place in the upper portion of the
assembly, and is also -.a collecting plate for char and other
debris from the wick and the mantle assembly. Since serious
kerosene spills are 1ikely to reach the area of the upper
drip tray, the provision of this feature is a marked
advantage in providing safety of operation. ’In addition, in
this arrangément the upper and lower drip trays co;lecE
essentially all spilled kerosene, char, and other debris
which in other devices ﬁay collect in inaccessible areas
of the heater. Kerosene spilled through the turret and
onto the spill tray would be readily visible and easily

cleaned up before any danger of ignition.

[P
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The turret has a central opening over the wick
assembly that receives the mantle assembly (which carries
the flame) described below. The upright turret wall is
provided witﬂ openings for access to the wick adjusiment
device, the automatic ignitor assembly switch, the
automatic extinguisher .assembly lever (normally provided
for manual actuation), and also access to the battery
compartﬁent of the automatic igniter. In addition, the
turret provides the support base for the pivotable upper
cabihet assembly.

The cabinet assembly includes a generally rectan-
gular shaped cabinet with the forward face open for emitting
radiant heat. The bottom plate .of the cabinet includes
an opening which cooperates with the central turret ppening
to receive the mantle assembly. An interlocking rotary
ring and fixed ring supporting system is arranged between
the top flat portion of the turret and the bottom plate of
the cabinet assembly to permit the cabinet éo rotate
relative to the turret aSout the central axis of the mantle
éssembly—receivipg oéenings in the cabinet lower plate and
turret. A semi-circular reflector, for example formed of
stainless steel, is positioned in the cabinet assembly
equidistant from the central axis of ﬁhe lower plate
opening, to reflect radiant heat out through the open front
of the cabinet. A protective steel grill is normally also

provided on the opening front face of the cabinet.
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The mantle assembly is arranged over the combustion
chassis assembly apd includes an outer glass chimney, a
middle chimney, an inner chimney, and a cover disc there-
over. The‘lower'portioﬁ of the mantle assembly is received
in the central .opening of the tﬁrr;t and projects through
the central opening in the bottom plate of the cabinet, and
up into the cabinet assembly proper.

The mantle assembly is the flame carrying portion
of the combustion producing components, and thus only the

lower portion of the mantle is contained within the turret

opening. The major portion of the upright mantle chimneys

~are disposed in the open cabinet space and substantially

centrally located relative to the reflector, so that the
radiation heat emitted by the flame in the mantle projects
substantially entirely out of the front of the heater.

At the same time, the cabinet assembly can be rotated
relative to therturret, without affecting.the mantle assembly
or any of the other combustionrrelated compohents - (which
remain stafionary). Thus, the heater can be positioned
over a range of relative angles without the necessity of
repositioning the heater and the resulting danger of
spiliing kerosene and since the reflector pivots with the
cabinet, heat will radiate at the selected angle. A
detent assembly between the turret and upper cabinet co-
operétes with the mating ring arréngement for.locking the

upper cabinet in one of a plurality of angular positions.
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The detent arrangement includes a spring held latch which

engages one of a plurality of cooperating slots to hold
the cabinet in the selected position.

For a better understanding of the invention, refer-
ence i1s made to the followiﬁé:éetailed description of a
preferred embodiment, taken in éonjuncéion with the
drawings accompanying the applicatiomn,

Fig., 1 is a perspective pictorial view of a space
heating apparatus in accoﬁdance with the invention;

Fig. 2 is an exploded perspective view of the function-

‘al components of the heater assembly;

Fig. 3 is a side-sectional view of the turret and
upper cabinet assembly, illustrating a mating ring arrange-~
ment; and o

Fig., 4 is a side~sectional view of the mating ring
arrangement of Fig, 3 on an enlarged scale.

Referring to Fig, 1, a kerosene spaée heating

‘apparatus includes a lower base assembly 10 having a fuel

tank and combustion related components, and an upper
cabinet assembly 100 which is pivotally mounted relative

to the lower base assembly 10, . More particularly, the
base 10 includes a fuel tank and chassis mounting assembly
12, and an upper cover plate 20. The base 10 supports a
mantle assembly 30 and a turret section 24 which is the

base for the cabinet assembly 100, The uppér plate 20
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includes an upper spill tray 22. The turret section
provideé access for a wick adjustment knob 26 and an
ignition lever 28; while the upper fuel tray 22 provides
an opeﬁing for a fuel gauge 14 and a fuel filler cap 16
(See Fig. 2). |

The upper cabiﬁet as;embly 100 includes a cabinet

102, having a pair of "carrying hHindles 103 (one shown),
an internally arranged heat réflectcr 104 (Fig. 2), and
a front protective grill 106€.

Referring to Fig. 2, the fuel tank and mounting

. assembly 12 includes the fuel tank 13 with a central

opening 40 and an upright hollow wick-supporting cylinder
42 projecting therefrom. The hollow cylinder 42'provide§
primary combustion air and aiso allows char and other
debris from the wick to escape through the cylinder.

A sliding bottom spill tray 48 slides into
position below the fuel tank -and mounting assembly 12 under
the cylindrical opening of the wick-supporting cylinder
42 to catch any char or debris which enter the openings
46 in the top of the cylinder 42. As shown in Fig. 2, the
spill ﬁray 48 includes side flanges 49 which may be
received in a cooperating tray support structure which is
atéached to the bottom of the fuel tank by tabs. The trayf
support structure has an inwardly extendihg lip which sup-
ports the side flanges 49 of the spill tray 48. The
chassis mounting assembly 12 also includes a number of
upright-supporting resilient steel bracket guide posts 50
which are welded to the top of the mounting assembly for
receiving.and holding the upper cover plate 20, as described
further on. The mounting assembly 12 also supports a

battery compartment 19.
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Referring still to Fig. 2, a composite cylindrical
wick 52, with, for example, a glass fiber top and cotton
or cotton blend tails, slides over the upright cylindrical
post 42. A portion of the wick 52 extends upward from the
post 42, and the léwer portion of the wick 52 is disposed
in the fuel tank immers;d in the kerosene liquid. A gasket
or packing of rubber 54 is arranded beéween the mating
flanges of the top of thé mounting assembly 12 and a
combustion chassis assembly 60. Its inner edge extends
to the wick %o form a secondary seal to reduce kerosene
spillage.

The combustion chassis assembly 60 surrounds
the wick and is prévided for controlling the flame. The’
combustion chassis assembly includes a wick adjuster
assembly and automatic extinguisher assembly. The wick
adjuster assembly is controlled by a control stem 67 and
the rot;Fing knob 26 which projects outside of the turret
24, to provide for the raising and lowering-of the wick
52. An automatic igniter assembly 68 is<mounted to the
combustion chassis assembly 60 such that when the actuating
lever 28 is depressed, the heater element or igniter coil
70 moves into contact with the wick 52. The automatic

igniter assembly 68 is connected with the one or more

" batteries contained in compartment 19. ‘By pressing the

lever, the battery terminals are connected across the
igniter coil 70, which at the same-time being éressed into
contact with the wick, ignites the flame. The automatic
igniter assembly and extinguisher assembly are known and
will therefore nct be described in greater detail. The

combustion chassis assembly is also provided with a
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radiation shield 62.

Thé upper cover 20 fits over the combustion
chassis assembly 60. The turret section 24 covers the
combnstion chassis and the openingmin the upper cover.
The upper cover is fastened flush with the chﬁssis
mounting assembly 12 by thumb screws which engage the
steel brackets 50. When mounted, openings l4a and 1l6a
are aligned with the fuel gauge and filler cap openings
14 and 16, respectively. The stem 67 of the combustion
chassis assembly, for regulating the wick height, is
received through a slotted opening-BO in the turret 24.
A second opening 82/£§i§ﬂe3%urret receives the stem of
a detent latch 110 ﬁhich is usunally incofporated within
the turret during its assembly. The spill tray 22
collects ény spilled kerosene, char, or any other debris,
and permits easy access for cleaning.

The mantle assembly 30 includes a chimney sup-
porter 32, an outerrglass chimney 34, a middie chimney 35,
and an inner chimney 36. A top chimney disc arrangement
37 and lieating coil 38 are arranged over the chimneys.

The mantle assembly 30 is received in the central opening

.25 of the turret 24 and is positioned over the combustion

chassis assembly 60. Thus, fuel ignitéd in the wick 52
is substantially burned in the chimney arrangement of the

mantle assembly 30.



10

15

20

25

0047623

-12 -

The upper cabinet assembly 100 includes a cabinet
having sidewalls 101, a backwall 105, a top plate 106 with
openings to permit ﬁeat to escape, and a bottom plate 107. .
The bottom plate 107 includes a cenﬁral opening 108
designed to cooperate with the central opening 25 of the
upper cover 20. A hemicfiindrical reflector pléte with a
non-circular curvature 104 is positioned inithe cabinet
assembly 100 such that its open side faces outward.
Preferably, the reflector 104 i§ formed of stainless steel.
The reflector 104 is supported on a bottom plate 109
having a central opening 110 cooperating with the central
opening 108 of the bottom plate 107 of the upper cabinet
assembly. A catalytic device 111 (Fig. 3) may also be
provided to reduce hydrocarbon and carbon monoxide emissions.

The fop cabinet assembly 100 attaches to the
lower stationary components by means of pivotable mount-
ing arrangemént. One_farm of pi%otable mounting is
illustrated in Fig. 4, in which a rotary ring.139, con-
centric with the central axis 200 of the openings 108, 25
is attached with rivets 140 to the bottom of the cabinet
assembly 100. A fixed ring 141 is attached with é‘rivet
142 to the turret section 24. The rotary ring interlocks
with the fixed ring to form a mating ring arrangement which
supports tﬁe cabinet assembly on the turret and provides
relative ease of pivoting. Other afrangements, however,

such as a ball bearing track may be provided.
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In order to lock the top cabinet 100 in a
desired position, a detent arrangement is provided. The
detent includes a spring loaded latch 110 (See Figs. 2,

3 aﬁd 4) which is urged outwérd by spring 132 and which

is fixed relative to the.turret 24.‘ The latch 110 extends
through the opening 82 in-the turret and h;s an upwardly
extending tip 134 in the central opening 25 of the turret
24. The tip 134 of the latch 130 is guided by the top
plate of the turret 143 so that it engages one of a
plurality of cooperating slots 136 cut in the inner face
of the central opening 108 of the bottom plate 107 of the
chassis assembly 100. The slot 136 which is centrally
positioned on the bottom plate 107 is deeper than the
slots which are positioned on either side of it. 2s a
result, this centrally positioned slot provides a pbsitive
lock whereés the other slots are shallow and provide
detents but not positive locks. :

A release knob 138 is attached to the outer
portiﬁn of:the latch 110 extendiﬁg from the turret 24. Thus,

when the release knob 138 is pressed inwardly, the tip

.134 moves out of engagement with the slot 136, and releases

the upper chassis 100 to be pivotable about axis 200.
Since only the centrally positioned slot provides a positive

lock, it is the only position which requires the pressing

" of the knob 138 for release.
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When the knob 138 is released, the spring urges
the tip 134 against the wall of the opening 25, and when
the tip 134 moves into cooperating relation with an

adjacent slot, the chassis is 4gain held in position,
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CLAIMS :

1., A space heating apparatus for use in particular
with kerosene fuel, comprising :

(a) a fuel tank and Base éssembly, said fuel tank
having a top opening and aﬁ ﬁpgight wick-supporting cylinder
extending from said opening, wherein said cylinder is
hollow for permitting the passage of combustion air from
below said tank up through said cylinder and for permitting
char and other debris to exit said apparatus;

(b) a lower spill tray;

(c) means for mounting said lower spill tray to the
underside of said fuel tamk and base assembl? to be posit-~
ioned below said upright cylinder for collecting char and
other debris and to permit combustion air to enter said
hollow cylinder;

(d) a combustion chassis assembly supported on said
base assembly over said upright cylinder and including a
wick positioned on said cylinder and partially disposed in;
said fuel tank, a wick height adjusting meéhanism and an
automatic extinguisher mechanism for igniting and-support-
ing a flame;

(e) a top cover plate arranged to fit over said com-

bustion chassis assembly on said fuel tank and base assembly
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and having a turret section with a first central opening

over said combustion chassis assembly for receiving a

mantle assembly and an upper support surface, and said

plate including an upper spill tray for collecting char
and spilled kerosene; -

(f) a cabinet assembly supported on said tufret
section andrhaving a bottom plate with a second central
opening cooperating with said first central opening of
said turret section;

(g) means for pivotaliy mounting saidrcébiﬁet assembly
to said top céver élate on the upper support surface of
said turret sectionj; and |

(h) é mantle assembly positioﬁed over said combustiomn

chassis asseﬁbly and partially disposed in said first and

~ second openings to communicate with said combustion chassis

assembly for'réceiving said flame,
2. Apparatus according to claim 1 compriéing detent
means arranged between said turret and said cabinet assembly

for holding said cabinet assembly in a selected one of a

plurality of angular positions.
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3. Apparatus according to claim 1 or claim 2, com-
prising means for slidably mounting said bottom spill tray

to the underside of said fuel tank assembly,

4, Apparatus according to any one of the preceding
claims comprising reflector means arranged in said cabinet
assembly for rotation therewith independent of said top

cover plate and said mantle assembly, wherein radiant heat

may be directed in a selected angular direction,
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